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(54) FLAVONOID GLYCOSIDASE GENE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new flavonoid 
glycosidase gene coding UDP-glucose: flavonoid 3,5-0- 
glucosyl transferase having a specific amino acid 
sequence, capable of producing a rose, etc., having blue 
petals by a petal pigment synthase of Gentiana scabra. 
SOLUTION: This flavonoid glycosidase gene is a new 
UDP-glucose: flavonoid 3,5-O-glucosyl transferase gene 
coding an amino acid sequence substantially shown by 
the formula and concerning biosynthesis of a sugar chain 
structure of gentiodelphin, which is a petal pigment of 
Gentiana scabra, and the production of a rose having 
blue petals, etc., is expected by introducing the gene to 
a plant body according to a conventional method and 
expressing the gentiodelphin in a race having no method 
for regulating coloring of a flower color, especially having 
no blue petal such as the rose. The gene is obtained by 
extracting mRNA from the petal of the Gentiana scabra, 
and performing a PCR reaction of a DNA obtained by 
performing a reverse transcription reaction of the 

obtained mRNA by using a primer having a specific sequence of „ -saccharide transferase 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] UDP-glucose which carries out the code of the amino acid sequence substantially 
shown by the array number 1: Flavonoid 3, a 5-O-glucosyltransferase gene. 
[Claim 2] UDP-glucose according to claim 1 originating in a gentian petal: Flavonoid 3, a 5-O- 
glucosyltransferase gene. 

[Claim 3] UDP-glucose according to claim 1 which has the base sequence shown by the array 
number 2: Flavonoid 3, a 5-O-glucosyltransferase gene. 

[Claim 4] claims 1-3 — UDP-glucose: given in either — the recombination plasmid containing 
flavonoid 3 and a 5-O-glucosyltransferase gene. 

[Claim 5] The host cell which has a recombination recombination plasmid according to claim 4. 
[Claim 6] UDP-glucose which cultivates a host cell according to claim 5 to a culture medium, 
and is characterized by extracting UDP-glucose:flavonoid 3 and 5-O-glucosyltransferase from a 
culture: The manufacture approach of flavonoid 3 and 5-O-glucosyltransferase. 



[Translation done.] 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a flavonoid ********** (UFGT) gene. It is 
related with the enzyme gene which can transfer a glucose to the 3rd place of flavonoid, and the 
5th place in more detail. 
[0002] 

[Description of the Prior Art] Flavonoid is main coloring matter compounds which give various 
kinds of color tones to vegetation. Various anthocyanin compounds take the lead in a vegetable 
color tone manifestation in a flavonoid compound, and presenting the color tone of the large 
range from red to blue is known. An anthocyanin is a glycoside or an acylation glycoside and 
calls the part except those glycosides an anthocyanidin. The main anthocyanidins are three, 
BERARUGONIJIN, cyanidin, and delphinidin. The color tone of anthocyanin coloring matter is 
decided by various factors. There is an inclination to change blue from an orange-red color as 
the number of the hydroxyl groups of B ring of an anthocyanidin frame is important and the 
number of hydroxyl groups increases especially. In almost all cases, about the anthocyanin of the 
petal which presents blue, it is delphinidin. Moreover, the color tone of an anthocyanin is 
influenced [ remarkable ] with pH of a solution, the metal ion which lives together, other 
compounds, etc. 

[0003] On the other hand, when the acyl group is aromatic series system organic acids, such as 
p-coumaric acid and caffeic acid, in an acylation glycoside, it is known that the coloration of a 
blue system is shown, gene thio delphin which is the anthocyanin of a gentian [— Goto and T et 
al. Tetr.Letters 23 : (36) 3695-3698] (1982) PURACHIKONIN which is the anthocyanin of a 
platycodi radix [Goto, T. et al. Tetr.Letters 24 : (21) 2181-2184] (1983) The acylation 
anthocyanin represented It has the structure which caffeic acid combined with intramolecular, 
and blue is presented to stability also in a neutral region from pH acescence by which an 
anthocyanin is generally made unstable. 

[0004] A glucose combines at least with the 3rd place of a delphinidin frame, the 5th place, and 
3' the gene thio delphin which is blue ANTOANIN of a gentian, and at least 3* has the sugar chain 
structure which caffeic acid combined through the glucose in the 5th place. Therefore, if the 
enzyme gene which participates in the biosynthesis of the sugar chain structure of the gene thio 
delphin which is petal coloring matter of a gentian can be isolated, possibility that a flower color 
can be operated in a blue system is expected by introducing this gene into other plant bodies. 
Although the enzyme gene which transfers sugar, such as a glucose, to the 3rd place of an 
anthocyanin until now is known [Ralston and E.J.et al. Genetics 119: 185-197 (1988), Wise, RP.et 
al. Plant Mol.Biol.14 : 277-279] (1990) and the enzyme gene which transfers sugar to the 5th 
place are not known. 
[0005] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is to offer the 
glycosyltransferase gene which may ****** the 2nd place, the 3rd place and the 5th place, 
among gene thio delphin biosynthesis genes. 
[0006] 
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[Means for Solving the Problem] As a result of repeating research wholeheartedly that the 
above-mentioned technical problem should be solved, this invention person isolated UDP- 
glucoserflavonoid 3 and a 5-O-glucosyltransferase gene from the petal of a gentian, succeeds in 
carrying out the sequencing, and came to complete this invention. Namely, UDP-glucose which 
carries out the code of the amino acid sequence this invention is substantially indicated to be by 
the array number 1 : They are flavonoid 3 and a 5-O-glucosyltransferase gene. 
[0007] The above-mentioned UDP-glucose which has the base sequence this invention is 
indicated to be by the array number 2 again: They are flavonoid 3 and a 5-O-glucosyltransferase 
gene. Furthermore, UDP-glucose which this invention cultivates the host cell which has the 
above-mentioned UDP-glucose:flavonoid 3, a recombination piasmid containing a 5-O- 
glucosyltransferase gene, and this recombination piasmid, and this host cell to a culture medium, 
and is characterized by extracting UDP-glucose:flavonoid 3 and 5-O-glucosyltransferase from a 
culture: It is the manufacture approach of flavonoid 3 and 5-O-glucosyltransferase. 
[0008] this invention — setting — " — substantial — " — as long as it has the sugar transition 
enzyme activity to the 3rd place of flavonoid, and the 5th place — an amino acid sequence given 
in the array number 1 — setting — 1 or two or more amino acid — addition and deletion — you 
may permute. Hereafter, this invention is explained to a detail. 
[0009] 

[Embodiment of the Invention] 

[1] Extract mRNA from petals, such as an extract of mRNA, and a separation gentian. First, from 
this organization, the crude extract of all RNA is obtained, and the impurity of protein, 
polysaccharide, and others is removed from this, and it refines further using adsorption columns, 
such as an oligo dT cellulose chromatography and a Pori U-sepharose column. It is eluted, poly A 
(poly A +) chain fractions can be collected, and mRNA can be condensed to altitude by repeating 
the same purification 2 to 3 times. 

[0010] [2] 3'RACE by beta glycosyltransferase gene sequence primer It attracts attention that 
the anthocyanin glucose transferring enzyme gene which is one of the petal coloring matter gene 
thio delphin synthetic enzyme genes of the gentian made into the purpose of PCR this invention 
is a gene of the enzyme which transfers a glucose at least to beta from the structure of gene 
thio delphin. Then, UDP-glucose of corn and a barley: The gene which has this and a common 
array can be made into the candidate of the purpose gene from the gene sequence region of 
homology of known beta-glycosyltransferase gene cluster represented by flavonoid 3-0- 
glucosyltransferase and the UDP-guru KURONO sill transferase of an animal. 
[001 1] In this invention, mRNA first extracted from the petal of a gentian is made into a sample, 
and it is 3'RACE. A three-dash terminal part is amplified in PCR, and the base sequence is 
determined. As a primer, it can design based on the information on the array of the above- 
mentioned known beta glycosyltransferase gene cluster. Specifically, it is the amino acid 
sequence field which is found out in the amino acid sequence of known beta glycosyltransferase 
and which was saved at altitude, i.e., (Phe Tyr) (Val He), (Thr Cys) His(Ala Gly Ser Cys) Gly. 
Several sorts compounded from the DNA array corresponding to 16 typical amino acid 
sequences drawn from the array which consists of 6 amino acid are used So may not be the 
degeneration (mix) primer of the primer in this case. Moreover, when performing PCR, even if the 
array of a primer is not necessarily completely in agreement with the base sequence of the gene 
aiming at acquisition, magnification by the PCR reaction is possible for it. 
[0012] Then, with an obligatory means, cloning of the PCR product is carried out and it carries 
out sequencing. The acquired DNA array is translated into an amino acid sequence, and if it is a 
DNA fragment with the consensus sequence of the array of the above-mentioned beta 
transferring enzyme gene cluster, let it be a candidate gene. 

[001 3] [3] Generally screening of a cDNA library can perform isolation of the isolation candidate 
gene of beta glycosyltransferase gene cluster. cDNA is prepared by using as mold mRNA 
obtained by [1], this is included in a piasmid vector, and various recombinant plasmids are 
obtained, although an independence duplicate is possible host intracellular, and all can be used as 
a piasmid vector if the stable maintenance of this cDNA can be carried out — concrete — 
pSPORT-1 (GIBCO BRL shrine make) etc. — it is mentioned. 
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[0014] Next, a recombinant plasmid is introduced into Escherichia coli and a cDNA library is 
produced. It is [2] in order to screen the gene which includes the translation field of a candidate 
gene from a cDNA library. Several sorts of probes are created based on the array by the side of 
3' of the candidate gene which carried out sequencing, and hybridization with this performs. 
[0015] Moreover, it is 5'RACE in order to isolate the translation field of a candidate gene. PGR 
may be performed. Specifically, it is [2]. The primer for reverse transcription is produced based 
on the array of the determined candidate gene, and specific cDNA is compounded, then, the 
candidate gene which is made to combine support with the five prime end of cDNA, and does not 
lap with the support with a complementary support primer and a reverse transcription primer — 
PCR is performed between specific primers. 1 500-2000bp After checking being isolation and that 
carry out cloning and the array of a three-dash terminal is in agreement with a candidate gene 
for a DNA fragment the base sequence of a five prime end is determined. 

[001 6] [4] In order to select the target gene from the selection candidate genes of the purpose 
gene About the gene fragment isolated by [3], it is PCR. Or a translation field is taken out by 
restriction enzyme processing, cloning is carried out to an Escherichia coli expression vector 
system, and the product of a candidate gene is made to discover with Escherichia coli., Then, 
Escherichia coli is crushed and the existence of glucose transferring enzyme activity is checked 
by making the obtained soluble fraction into a sample. Measurement of activity measures two 
sorts of glucose transferring enzyme activity over the 3rd place of flavonoid, and the 5th place, 
and if activity is detectable, cDNA introduced into Escherichia coli will judge it to be the gene 
made into the purpose. Setting to this invention, the decision of a base sequence is a dideoxy 
chain termination method. [Sanger.F, Science, 214, 1205-1210] (1981), etc. can perform. 
[0017] [5] UDP-glucose obtained by the transgenics to a host cell, and the manifestation above : 
flavonoid 3 and a 5-O-glucosyltransferase gene (henceforth, this invention gene) can be 
introduced into a suitable host cell, and can be made to high-discover. DNA containing this 
invention gene is specifically inserted and rearranged to the suitable restriction enzyme part of 
Vector DNA, Body DNA is prepared, and this is introduced into a host cell. Both an eukaryotic 
cell and a prokaryotic cell can be used that what is necessary is just what can discover the 
target gene as a host cell. Cells, such as an animal, vegetation, and yeast, are mentioned as an 
eukaryotic cell, and Escherichia coli, a Bacillus subtilis, an Actinomyces, etc. are mentioned as a 
prokaryotic cell. 

[0018] If the vector DNA incorporating this invention gene can be reproduced at a host cell, 
what kind of thing may be used, for example, plasmid DNA, Bacteriophage DNA, etc. will be 
mentioned, as the vector DNA in case a host cell is Escherichia coli — a plasmid pUC18 / 
pUC19 and pKK 223-3, pGEX-2T, and pGEX-3 — X and pRIT2 (Pharmacia shrine make); — 
pGEMEX-1 and pGEMEX-2 (Promega shrine make);pMAL-c and pMAL-p (New England Biolabs 
shrine make) pET15b (Novagen shrine make) etc. — it can use. 

[001 9] for carrying out the transformation of the host cell for the recombination object DNA — 
Hanahan Law ["Molecular Cloning, A Laboratory Manual", 2nd Ed., Cold Spring Harbor Laboratory 
Press, New York] (1989), and Chung ** — approach [Proc.Natl.Acad.Sci., U.S.A., 86, and 2172] 
(1989) etc. — it can carry out by using. Culture of the transformant obtained as mentioned 
above is performed according to the culture approach used for production of the polypeptide by 
the usual transformant. 

[0020] As long as a microorganism is the culture medium which contains the carbon source 
which can carry out utilization, a nitrogen source, mineral, etc., and can cultivate a transformant 
efficiently, any of a natural medium and a synthetic medium are sufficient as the culture medium 
which cultivates the transformant using microorganisms, such as Escherichia coli and a yeast 
fungus, as a host cell. Alcohols, such as organic acids, such as carbohydrates, such as a glucose, 
fructose, a sucrose, molasses containing these, starch, or starch hydrolysate, an acetic acid, and 
a propionic acid, ethanol, and propanol, are used that what is necessary is just that in which each 
microorganism can carry out utilization as a carbon source. 

[0021] As a nitrogen source, a peptone, a meat extract a yeast extract corn steep liquor, casein 
hydrolysate, soybean cake and soybean cake hydrolyzate, various fermentation fungus bodies, 
the digest of those, etc. are used for the ammonium salt of various inorganic acids, such as 
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ammonia, an ammonium chloride, an ammonium sulfate, ammonium acetate, and ammonium 
phosphate, or an organic acid, other nitrogen-containing compounds, and a list. As an inorganic 
substance, the first potassium of phosphoric acid, the second potassium of phosphoric acid, 
magmesium phosphate, magnesium sulfate, a sodium chloride, a ferrous sulfate, a manganese 
sulfate, a copper sulfate, a calcium carbonate, etc. are used. 

[0022] Culture is performed under aerobic conditions, such as shaking culture or deep part 
aeration spinner culture. Culture temperature usually has 10-50-degree C preferably good 30-40 
degrees C, and culture time amount is usually 2-5 hours preferably for 1 to 10 hours. pH is 
usually held to 7-8 during culture. Acjjustment of pH is performed using an inorganic or organic 
acid, an alkali solution, a urea, a calcium carbonate, ammonia, etc. 

[0023] Isolation purification of the purpose enzyme can be performed combining well-known 
separation actuation from a culture. For example, processing by modifiers and surfactants, such 
as a urea, sonication, enzyme digestion, a salting-out a solvent precipitation method and dialysis, 
centrifugal separation, an ultrafiltration, gel filtration, SDS-PAGE, isoelectric focusing, an ion 
exchange chromatography, a hydrophobic chromatography, affinity chromatography, reversed 
phase chromatography, etc. are mentioned. Hereafter, although an example explains this 
invention concretely, the range of this invention is not limited by these 
[0024] 
[Example] 
[Example 1] 

(1) 20g of petals of the total RNA extract gentian (form: *♦**) from the petal of a gentian was 
ground using the pestle mortar under liquid nitrogen existence. 50ml (25 mM sodium citrate, 
0.0025% N-lauroyl ZARUKOSHIN acid sodium, 0.5 mM 2-mercaptoethanol, and 4M guanidine 
thiocyanate) of guanidine isothiocyanate solutions was added to this, and it stirred, melting at a 
room temperature. Then, a phenol extract, ethanol precipitate, and LiCI precipitate refined, and 
all about 5.5mg purification RNA was obtained. Next, the poly A (poly A +) chain fraction was 
condensed for this to altitude using Oligo(dT)-Latex by known technique [experimental-medicine 
Vol.7, No.1 7, and 2065-2068 (1 989)]. 

[0025] (2) Magnification of beta glycosyltransferase gene partial array (2-1) Reverse 
transcription reaction 3'RACE SYSTEM (product made from GIBCO BRL) It carried out by using. 
mRNA solution 130 mul (10microg mRNA) 10microM adapter primer (GIBCO BRL shrine make) 
Solution 10 mul In addition, 65 degrees C incubates for 10 minutes, and it is 2 to Hikami. It was 
left between parts. It is 10xsynthesis buffer 20 to this, mul, 10rnM dNTP mix 10microl, 0.1M DTT 
20 mul It is 2 at 42 degrees C moreover. It incubated between parts. Next, Superscript RT 10 
mul In addition, the reaction was performed for 30 minutes at 42 degrees C. Then, a sample is 
moved to Hikami and it is 10microl. RNase H In addition, incubation was performed for 10 
minutes at 42 degrees C. 

[0026] (2-2) PCR reaction (2-1) Reverse transcription reaction mixture Imicrol 1.25 unit 
AmpriTaq DNA Polymerase (product made from PERKINELMER CETUS), IOxPCR buffer 5 
(product made from TAKARA) mul, 10mM dNTP mix 4microl and 10microM universal amplification 
primeKproduct made from GIBCO BRL) Imicrol, 20microM beta glycosyltransferase specific 
array primer 2.5microl It is 50microl about a total amount with sterilized water moreover. It 
carries out and is PCR. It considered as reaction mixture, this — thermal SAIKURA PJ480 using 
— PCR (for [ PCR program : ] 94 ** 7 minutes — one cycle; — for 94 ** 1 minute — a part for 
-> 42, 48, 50 or 55 **, and 1 — between — a part for -> 72 ** and 1 — between — a part for 
30 cycles; 72 degrees C and 7 — between 1 cycle) It carried out 

[0027] (2-3) Use TA cloning kit made from Invitrogen for cloning to the plasmid DNA of an PCR 
product, and the PCR product of the sequence analysis above, and it is pCRII. It introduced into 
the vector and cloning was performed to F shares of INV alpha. Reading of sequence is DNA 
sequence equipment 473A (PERKIN ELMER ABI shrine make). It carried out by using. Moreover, 
the analysis of a DNA sequence is DNASIS (the Hitachi software engineering company make) 
and SeqEd (product made from PERKIN ELMER ABI) (both software performed.). 
[0028] The DNA array acquired as a result of sequence analysis was translated into the amino 
acid sequence, and considered only what is clearly applied to this array as the array of a 
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candidate gene as compared with the consensus amino acid sequence of beta 
glycosyltransferase gene shown in drawjng 1 . 288 As a result of carrying out sequence analysis 
of a part of DNA array about the clone of an individual, the clone conjectured to have 53 beta 
glycosyltransferase gene sequences was obtained. The obtained clone has been classified into 
1 2 sorts from the array. 

[0029] (3) Analysis of the initiation field of beta glycosyltransferase gene (3-1) The stop codon 
was decided from the array by the side of 5'3 of 1 2 sorts of candidate genes obtained by 
production (2) of the primer for RACE PCR'. and the complementary array of 30bp(s) which 
contain a stop codon. respectively was made into the PCR primer, moreover, the array 
corresponding to an PCR primer — the down-stream complementary array of 30bp(s) was 
immediately made into the reverse transcription primer. 

[0030] (3-2) cDNA composition 5'RACE SYSTEM (product made from GIBCO BRL) It carried out 
by using. mRNA solution 14microl Omicrog) 2.5 muM Reverse transcription primer solution 
Imicrol In addition, 70 degrees C incubates for 10 minutes, and it is 1 to Hikami. It was left 
between parts. They are 10xsynthesis buffer 2.5microl, 10mM dNTP mix Imicrol, and 0.1 M DTT 
2.5 to this. mul. 25mM MgCI2 3microl, reverse transcriptase Superscript RT 1 mul In addition, it 
incubated at 70 degrees C continuously for 30 minutes by 50 degrees C for 1 5 minutes. Then, 1 
mul RNase H In addition, it incubated for 10 minutes at 55 degrees C. Compound cDNA 5'RACE 
SYSTEM (GIBCO BRL shrine make) The attached protocol refined using the attached cartridge 
column. 

[0031] (3-3) Magnification of a DNA fragment including an initiation field (3-2) It is Support DNA 
(product made from CLONTECH) to obtained cDNA. T-four Ligase It used and was made to join 
together with a conventional method. cDNA which combined Support DNA — GENE Amp PCR 
System9600 (product made from PERKIN ELMER) (3-1) be alike — Li and support primer 
(CLONTECH shrine make), the designed PCR primer — using — PCR (PCR program: — for 94 
** and 45 seconds — a part for ->55-65 degree C, -> 72 during 45 seconds **, and 2 — 
between — 35 cycles) It carried out. 

[0032] (3-4) 5'RACE Cloning to the plasmid DNA of an PCR product, and magnification product 
of the sequence analysis above (2-3), Cloning was performed similarly. Sequence (2-3), It carried 
out using the same equipment and the base sequence of the initiation field of 12 candidate gene 
was determined. 

[0033] (4) Isolation of the translation field DNA fragment of a candidate gene (4-1) PCR The 
restriction enzyme recognition sequence for including in 5' edge of 24 bases (or 23 bases) 
equivalent to the 2-9th amino acid residue of the amino terminal of the amino acid sequence of 
the production 12 candidate gene of a primer at a vector and the array which attached three 
bases of GCG to the 5' edge further were made into the single-sided primer. Another primer was 
considered as the restriction enzyme recognition sequence for including in 5' edge of 24 bases 
(or 23 bases) which have the array which does not form complementary structure at a vector, 
and the array which added three bases of GCG to the 5" edge further with the above-mentioned 
primer in the complementary array of 3' untranslation region of a candidate gene. 
[0034] (4-2) RT-PCR Candidate gene ORF to depend Production 2.5mM dNTP mix 1.6microl of a 
field DNA fragment, and 20microM PCR Both primers each 2.0 mul mixing — sterilized water — 
a total amount — 10microl ** — carrying out — Ampli Wax PCR Gems 100 (product made from 
PERKIN ELMER) adding — thermal SAIKURA PJ9600 (PERKIN ELMER shrine make) 10-minute 
80 degrees C and 25 more degrees C, and 5 It part-incubated. To this, 10xUITma buffer (PERKIN 
ELMER shrine make) 10microl, 25mM MgCI2 6microl and UlTma DNA Polymerase 1 (product 
made from PERKIN ELMER) mul, Reverse transcription product solution 1 produced by (2-1) mul 
and sterilized water 72microl It adds. Thermal SAIKURA PJ9600 (PERKIN ELMER shrine make) It 
uses. PCR (PCR program: — a part for 96 degree C and 1 — between — a part for 1 cycle;95 
** and 1 — between — a part for ->55 degree C and 1 — between — a part for -> 72 ** and 1 
— between — a part for 35 cycle;72 ** and 7 — between — 1 cycle) It carried out. 
[0035] Reaction mixture performed phenol chloroform processing and ethanol precipitate 
processing, was processed with the restriction enzyme suitable for each primer, and performed 
phenol chloroform processing and ethanol precipitate processing. Next, 1% Seakem GTG Agarose 
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(product made from FCM) Electrophoresis was carried out the detected DNA bands were 
collected according to the conventional method, and it considered as the DNA fragment built 
into an expression vector. 

[0036] (5) Screening of the purpose gene using an Escherichia coli manifestation system (5-1) 
Candidate gene ORF Expression vector pET-15b of a field Candidate gene ORF produced by the 
inclusion above About the DNA fragment of a field, it is Ligation Kit (product made from 
TAKARA). It uses, includes in expression vector pET15b f and is Escherichia coli JM 109. Cloning 
was carried out to the stock. DNA C KUNSU performed the check of a recombination object 
[0037] (5-2) Protein manifestation host Escherichia coli BL21 (DE3) of a candidate gene 
expression vector The candidate gene expression plasmid DNA produced by the introductory 
above to a stock was isolated, and the transformation was carried out to Escherichia coli BL21 
(DE3) stock. 

[0038] (5-3) Add the Escherichia coli in which the purpose gene by sugar transition activity 
detection carried out the screening transformation by LB culture medium, add IPTG (isopropyl 
thio-beta-GARAKUSHIDO, final concentration 1mM) after shaking culture at 37 degrees C to 
O.D =0.6, and it is further 3 at 37 degrees C. Time amount shaking culture was carried out It is a 
buffer after a harvest and about a fungus body pellet [50 mM Pipes-K] (pH7.0) One ml It 
suspends and they are Triton X-100 5microl and 10mg/ml Lysozyme Imicrol 20%. They are 
freezing (-80 degrees C) after leaving it for 1 5 minutes at 30 degrees C in addition, and fusion 3 

Then, it carried out until suspension depended sonication on transparence, and 
centrifugal was carried out by 4 ** with the micro centrifuge for 15000rpm and 15 minutes, and 
the soluble fraction of supernatant liquid was obtained. 

[0039] then, a soluble fraction — a demineralization column — carrying out — Hi-Trap desalting 
(Pharmacia manufacture) — using — buffer [50 mM Pipes-K (pH7.0), 2% Triton X-100, 0.2mM 
DTT, 1mM PMSF, 50 mug/ml leupeptin, and 0.54TIU aprotinin] 20 ml as pretreatment of a 
column 5 ml/min. — a sink — continuing — this fraction — 1 ml It desalted by passing. Three 
moreml It is a buffer A sink and 800 mul Every fractionation is carried out and it is 2. The 
outflow fraction of eye watch was used for activity detection. 

[0040] Soluble fraction 40microl which performed the above-mentioned demineralization 925 
KBq/mul [14C]-UDPG 5microl, Substrate coloring matter solution [Del (Delphinidin), Del-3G 
(Delphinidin 3-O-glucoside), Cya (Cyanidin), 5mM hydrochloric acid which dissolved Cya-3G 
(Cyanidin 3-O-glucoside) respectively, In control without substrate coloring matter, they are 
5mM(s). Hydrochloric-acid] 5 mul In addition, it incubates for 30 minutes at 30 degrees C, and is 
chloroform:5%. A hydrochloric acid/methanol = it is 50microl about 2:1. In addition, the water 
layer was isolated preparatively. 

[0041] They are an opposition column and muBondapak C18 about a water layer. It dissociates 
by used HPLC and is 280nm. It acted as the monitor of the absorbance. the sample furthermore 
isolated preparatively every [ during 30 seconds ] by the fraction collector — 2.5ml of liquid 
scintillators In addition, the activity of each fractionation was measured by liquid scintillation 
counter LS6000TA (made in Beckmann). At the soluble fraction of the clone containing pET15b 
without an insertion, after checking that the sugar transition reaction to substrate coloring 
matter does not occur, when the sugar transition activity of the clone containing a candidate 
gene was investigated, the sugar transition reaction to four sorts of substrates was accepted by 
one clone in a candidate gene. The reaction result according to substrate is shown in drawing 2 . 

[0042] (6) cDNA Isolation of the purpose gene cDNA from a library (6-1) mRNA used as the 
production sample of the gentian petal cDNA was refined using Quick Pep (Pharmacia 
manufacture) from the gentian petal. cDNA composition is mRNA 1 mug It uses and is 
Superscript Plasmid System for cDNA Synthesis (product made from BRL). It carried out 
[0043] (6-2) cDNA cDNA produced by the production above of a library — 1% SeaKem GTG 
Agarose (FMC company make) electrophoresis — carrying out — about 1.3 — the field of the 
die length of -2.5kbp — from migration gel — collecting — SUPREC-01 (TAKARA shrine make) 
It refined. This DNA Ligation Express (product made from CLONTECH) Ligation is carried out to 
a plasmid pSPORTI, and it is an ElectroMAX DH10B competent eel (product made from GIBCO 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cffi eiie 



17/11/1* 



JP.10-113184.A [DETAILED DESCRIPTION] 



7/8 ^— v 



BRL). Gene Pulser (product made from Bio Rad) The transformation was used and carried out 
[0044] (6-3) Screening GENETRAPER cDNA Positive Selection System of the purpose gene 
cDNA (product made from GIBCO BRL) It carried out by using. The DNA sequence performed 
the check of the obtained cDNA clone. A probe is 5'-ATGAAGAAAGCAGAGTTGGTTATCA-3'. A 
duplicate primer is 5'-CATTTCCAGGGATTAGCCATGTTGG-3'. The synthetic DNA with an array 
was used. 

[0045] (6-4) The clone obtained by the sequencing above of the candidate gene cDNA 
determined a part of DNA arrays, and after checking that it was the clone which is in agreement 
with the array of the purpose gene, all base sequences were determined (array number 1). 
Moreover, the amino acid sequence expected from this is shown in the array number 2. 
[0046] 

[Layout Table] 

array number. — die-length [ of one array ]: — mold [ of 473 arrays ]: — amino acid topology: - 
- class [ of straight chain-like array ]: — peptide array Met Lys Lys Ala Glu Leu Val He He Pro 
Phe Pro Gly He Ser His 5 10 15 Leu Gly Ser Thr Val Glu Leu Ala Lys Leu Leu Ala Glu Arg Asn 
Glu 20 25 30 His Leu Ser He Ser Val He He He Lys Phe Pro Asn Asp Thr Lys 35 40 45 Val Ser 
Asn Leu Leu Lys Ser Leu Ser Thr Ala Ser Arg He Lys Val 50 55 60 He Glu LeuLys Gin Glu Thr lie 
Serlle Glu Thr Gly Pro Leu Phe 65 70 75 80 He Gin Lys Phe He Glu Ser His Lys Ala Gin Val Arg 
Asp Phe Leu 85 90 95 Ala Gly Val Ser Ala Cys Glu SerVal Glu Leu Ser Gly Val Val He 100 105 
1 10 Asp Met Phe Cys Thr Ser Met IleAsp Val Ala Asn Glu Phe Glu Val 1 15 120 125 Pro Ser Tyr 
Val Phe Phe Thr Ser Ser Ala Ala Met Leu Gly Leu Trp 130 135 140 Phe His Phe Gin Ser Leu 
Arg Asp Asn Phe Gly Lys Tyr Val Asp lie 145 150 155 160 Lys Asp Ser Glu Thr Val Leu Ser He 
Pro Ala Phe Gin Asn Leu Val 165 170 175 Pro Tyr Gly Val Leu Pro MetPhe He Phe Asn Thr Glu 
Asp Gly Cys 180 185190 Asp Ala Ser Leu Asp He Gly LysArg Phe Arg Glu Thr Lys Gly He 195 
200 205 He He Asn Thr Phe Leu Glu Leu Glu Ser His Ala He Glu Ser Leu 210 215 220 Ser Thr 
Asp Glu Thr He Pro Pro Val Tyr Thr Val Gly Pro He Leu 225 230 235 240 Gly Pro Lys Gly Ser 
Ser He Glu Ser Leu Glu Thr Glu Lys He Leu 245 250 255 Lys Trp Leu Asp Met Gin Pro GluLys 
Ser Val Val Phe Leu Cys Phe 260 265 270 Gly Ser Leu Gly His Phe GlyGluAla Gin Val Lys Glu 
lie Ala Tyr 275 280 285 Ala Leu Glu Gly Ser Gly His Arg Phe-Leu-Trp-Ser-Leu-Arg-Lys-Pro 
290 295 300 Pro Pro Leu Gly Lys Phe Glu Gly Pro-Gly-Glu-Tyr-Glu-Asn Leu Glu 305 310 315 
320 Glu Val Leu Pro Glu Gly Phe Leu Glu Arg Thr Ala Asn Thr Gly Met 325 330 335 Val He Gly 
Trp Ala Pro Gin Thr Ala Val Leu Ser His Ser Ala Val 340 345 350 Gly Gly Phe Val Ser His Cys 
Gly Trp Asn Ser Thr Leu Glu Ser He 355 360 365 Trp Phe Gly Val Pro Val Ala Thr Trp Pro Leu 
Phe Ala Glu Gin Gin 370 375 380 Met Asn Ala Phe Glu Leu Val Lys Glu Leu Gly Leu Ala Val Glu 
Val 385 390 395 400 Lys Met Asp Tyr Lys Lys Asp Tyr Lys Asn Pro Asp Ala Asp Glu He 405 410 
415 Val Arg Ala Asp Val He Glu Glu Lys He Lys He Leu Met Asp Pro 420 425 430 Glu Asn Gly He 
Arg Lys Lys Val Lys Glu Met Lys Glu Lys Ser Arg 435 440 445 Leu Ala Val Glu Glu Gly Gly Ser 
Ser Ser Ala Ser Leu Lys Asp Phe 450 455 465 He Asn Asp Val He Lys Arg Leu Pro 470 [0047] 
array number — die-length [ of two arrays ]: — mold [ of 1 597 arrays ]: — number [ of nucleic- 
acid chains ]: — double strand topology: — class [ of straight chain-like array ]: — the cDNA to 
mRNA origin living thing name: — class [ of gentian cell ]: — notation:CDS existence location: 
showing the description description of a petal array — 39.. 1460 description The determined 
approach: EAAGAAAGACA AAAAATTGAG CAAAAAGAAG GGGAAAAAAT GAAGAAAGCA 
GAGTTGGTTA 60 TCATCCCATT TCCAGGGATT AGCCATCTTG GTTCAACAGT 
TGAATTAGCT AAGCTTCTTG 1 20CAGAGAGAAA TGAACATCTC TCCATTTCAG 
TCATCATCAT CAAGTTCCCA AATGATACAA 1 80AGGTTTCCAA CCTCTTAAAA 
TCCCTATCCA CAGCTTCACG GATAAAGGTC ATTGAGCTTA 240AACAAGAAAC 
CATTTCAATT GAAACCGGCC CACTTTTTAT ACAAAAATTC ATCGAATCCC 
300ATAAGGCCCA GGTGAGAGAT TTTCTTGCTG GAGTTTCTGC TTGTGAATCT 
GTTGAACTCT 360CCGGGGTTGT GATAGATATG TTCTGTACCT CCATGATTGA 
TGTTGCCAAT GAGTTTGAGG 420TTCCAAGCTA TGTGTTTTTC ACATCTAGTG 
CTGCAATGCT TGGTCTTTGG TTCCATTTTC 480AAAGC CTTAG GGACAATTTC 
GGTAAATATG TAGATATTAA AGATTCTGAG ACTGTCTTAA 540 GCATCCCTGC 
TTTCCAAAAT CTTGTTCCTT ATGGAGTATT GCCTATGTTT ATATTCAATA 
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600CGGAAGATGG ATGTGATGCA-TCTTTAGATA TAGGTAAAAG-ATTTAGGGAG 
ACAAAAGGGA 660TCATAATCAA TACATTTCTT-GAGCTTGAAT CCCATGCTAT- 
TGAATCTTTG TCCACAGATG 720AAACCATCCC ACCGGTTTAC-ACTGTAGGGC 
CAATATTGGG-ACCAAAAGGC AGCAGTATCG 780AAAGCCTGGA AACCGAGAAG- 
ATTTTGAAAT GGCTTGATAT-GCAGCCTGAG AAGTCTGTAG 840TTTTCCTTTG 
TTTTGGTAGC CTTGGTCATT TTGGTGAGGC CCAAGTGAAG GAAATCGCAT 
900ATGCACTAGA GGGTAGTGGC CATAGATTCT TGTGGTCATT AAGAAAGC C A 
CCACCTTTAG 960GGAAATTTGA AGGCCCTGGT GAGTATGAGA ACTTGGAAGA 
GGTCCTCCCA GAAGGGTTTT 1 020TAGAACGCAC AGCTAACACC GGAATGGTGA 
TTGGATGGGC CCCACAGACG GCCGTGTTGT 1 080CTCACTCAGC TGTGGGAGGT 
TTCGTGTCGC ATTGTGGATG GAATTCAACA CTGGAAAGCA 1 140TTTGGTTTGG 
TGTCCCAGTG GCAACCTGGC CTCTGTTTGC TGAGCAGCAG ATGAATGCAT 
1200TTGAATTGGT GAAGGAATTG GGCTTGGCTG TGGAGGTTAA GATGGATTAT 
AAAAAAGATT 1 260ACAAGAATCC TGACGCGGAC GAAATAGTGA GAGCTGATGT 
TATAGAAGAG AAAATCAAGA 1 320TATTGATGGA TCCTGAAAAT GGAATCAGAA 
AGAAAGTGAA GGAAATGAAA GAAAAGAGCA 1 380GGCTGGCTGT TGAGGAAGGA 
GGATCATCTT CTGCGTCCCT CAAAGATTTT ATTAATGATG 1 440TGATCAAAAG 
ACTTCCATGA TTTAGCTCTT CCAAATTGGT TCAATAGATT TTATGGGCAA 
1 500AACTGTTAAG TTGCTCTTTG CATTAGAGCA AATGCTCTGA TTTAATGTAA 
GTTTTTATTT 1560 TTATTTTTTA TTTATCTGAA ATTAAGTTTA CAAAAAA 1597 [0048] 
[Effect of the Invention] UDP-glucose which is the enzyme gene which participates in the 
biosynthesis of the sugar-chain structure of the gene thio delphin which is petal coloring matter 
of a gentian according to this invention: Flavonoid 3 and a 5-O-glucosyltransferase gene are 
offered. If the gene of this invention is introduced into a plant body according to a well-known 
approach, creation of the blue petal by making gene thio delphin discover in a form without blue 
petals, such as accommodation of the color of a flower color, especially a rose, is expectable. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The comparison of the amino acid sequence of various beta glycosyltransferase 
genes is shown. 

[Drawing 2] According to substrate of one clone sugar transition enzyme activity was accepted 
to be [A. The reaction result of Del (Delphinidin), B.DeK3G (Delphinidin 3-O-glucoside), C.Cya 
(Cyanidin), and D.Cya-3G(Cyanidin 3-0-glucoside)] is shown. 



[Translation done.] 
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(19)[Hfr@] H^S^Jt (JP) 

(i2)[4ma*j]^g8!i#fqF^«(A) 

(1 D[^BBS^]^iS¥l O- 1 1 31 84 
(43)[^&gB]¥j£l 0^(1 998)5^6 B 

(51>[B«mttfl«»6JiH 

C12N 15/09 ZNA 
C07H 21/04 
C12N 1/21 
9/10 

//(C12N 1/21 
C12R 1 : 19 ) 
(C12N 9/10 
C12R 1:19 ) 

[FI] 



C12N 15/00 ZNA A 
C07H 21/04 B 
C12M 1/21 
9/10 

(21 ) [ m mmm ftrnw* - zi 2253 

(22) [fcbMB]¥j$8*£(1 996) 1 0£ 1 5B 
ttOCttiHA] 

[fSS»JS^-]000220262 

[ft * nmaKM&j£&t± 

C^mXI*gRff]m««P^E^1 T@5S20-^ 
(72)[|gBJi#] 

m^jntmmm^iwmm^m^mmmzT s 2#a>22 sos# 

(72)[SgBJJ#] 

CttmX[*gR|ff]«^JI|!l«|^rfT^kEJta4fflT274-8 
(74)[ftSA] 



(57)[g&] 

*icj«u J$S«aj:yuDP-^u=j— x:777t?y-rK3. s-o-souzivjuh^x^x^— -tf 
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-<K3. S-O-^loS^Uh^X^x^— - tfitfe^-o 

[fi!#Jl2] •J>Kt7^#JcS*f^.^«1|e«0)UDP-y;U=i-X:^7t?y-<K3. 5-0- 
[If5fcJl4] -3t^H*MC|BacDUDP— Jf;U=j— 7.:-y=jfp.J>(^Z, 5-0-?)l,z\is)l, 

h5>x?x^--t£itfc^£^t;3i£&*^X5K 0 

3. 5-o-y;uzii/;uH5>x:7x7— t?£J$3fc-r&c:££!fc|&£-r& % UDP-^Uzi-X::?^ 

y^K3, s-o-^uzis^uh^x^x^— -t£a>£Ut^& 0 



[0001] 

[^e^<DM-r'S.fta5»if]*^0^(i. y^s^&mitmmiuFGv&fc+izMi-Zo zzizn 

L<l*?7*WK<D3ft. smz?jl,zi-*&$z&-?Z > z£0)V2Z>Bm&te*lzM-tZ> o 
[0002] 

J)H*T?<fcy, ^*l£<DIE*£{*£Ri!U,^^#£7>r->7— v^ir^o ^tTF^^T— Visits 

[0003]-^, 7v;HblB«H*lcfcUT. -e(DTi/;uS*<p-^^^^=l— t— ^^(D^^Kl 

-y>^-^-r;U^'T> [Goto. T. et al. Tetr. Letters 23: (36) 3695-3698 (1982)] ^^31^0)7^ 
*>7— ^Tffc&^-^ZJ— > [Goto, T. et al. Tetr. Letters 24: (21) 2181-2184 (1983)] (CftSSft 

[0004]'J>K^<7)Wfe7'>HT->T*fc^y>^ J r;U7-f>l*. T)l'7<<-Z»'&ft<D3{iL, 5 

ft, 3'ftiz>f;uzi-xa<$S£u3'ft, 5fticii^u=i-x$^Lr=i-t-KA<^Lfeli0 

-?z>mm&&*zmi$Tzztti<v2tu^ mmB^m<o^mzmx^^tiz^im^ 
nmzm^v^^mmmw^ti^ 0 zti^vT>b^T-><D3mz^jvz\—xm(Dm^m^ 

~t -SP^ilfc^F-rttfcl^ftTl^A* [Ralston. E.J. et al. Genetics 119: 185-197 (1988) , Wise, RP 
et al. Plant Mol. Biol. 14: 277-279 (1990XL 5mzmZ&®?Z>Bm&4B*lttot>1h.Tl^ < i:l\ 
[0005] 

5ft(D2ft^SB^<bL5^^^g^jt^^{itt-r^Ci:lzfe^ 0 
[0006] 

^<7)^#J:yUDP-y;Uzi-X:^7Ky>rK3. 5-O-^Uzi v;bh^>X77x^-- tfit^^m 
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nmzm&m^i xir^^T^mmm^zi-^-r^u^p-^^-^-.^if^^^ 5-0- 

*:7?tIWK3. S-O-^zj^^h^X^x^-^Sffil-r-SZ^ittlSfr*. UDP-^U 
a— X:77#AfK3. 5-0— JfjUzi^^h^X^x^—- lf(DSjt^tffc-5o 

[0009] 

[0010][2] „M^Smjtfe : F-gB5IJ^ ,i 5-1'"7-|Cj:^3'RACE PCR#fgBj§<D@H<J<i:-#-&y>K 

^;u=iv;uh7>X7x^-^l!i^<7>UDP-^u^py^;uK7>^7x^-4ficfta$tL^Ktt 
Wjlte^CDiSMir-r -Set o 

[001 1 ]*»W(=tetx-C(**r. y>K^<0fc#J:y«fflLfcmRNA£tm£U 3' RACE PCR 

&®mmmzTm<Dmm<Dm m&m\zmi-rzzttfxi*z> 0 mwmizit. wttoo>,M&&m 
m<DT*smmmizt$i\x%.i^tz2tiz>* ^miz^^titzT^ym^mm. ip*»(Phe Tyrxvai 

IleXThr Cys)His(Ala Gly Ser Cys)Gly <D67$SmfrZ>t,i:&mmfrZ>mfrtl$>itmtoti:'\ 6<1<D75 

y&&mz$m?&DHAmm&)i!ii&^tz®.m&m 

[001 2]«t^TPCR*****»<i:«tr^P-=>yL, E9lft«n. M4lfeDNAE 
5U l±T5y ttfi9J|::fl]1RU ±IS(D„iE^»miife^<DiB^Ja)^iiiB5iJ^}#oDNA»f^T^ 
Tilts 4ifflitis?-£:'?"& e 

[00133C3] ..ttte^S^iSfi^ScD^IBUglffiite^ajillStr*, -ttWlcttcDNA^-f^u- 
? J2 ,J ~- > ^ ,Z<ko " C ^" 5;:t * < " e ^*» [1]^»6*lfcmRNA*»HiLreDNA*iWL, C 

iA<T?**M % pSPORT-1 (GIBCO BRL $t$&) *36<*lf &*L-6. 

[0014]<fc|Z % IMfc*t*^XSK**JBWlcaiALTcDNA^-r^iJ— £ft«"t$o cDNA^-f 

[0015]**:. &ffl£t&?0HIRaitf£JME-*-&fctf>l::» 5' RACE PCR^fToT^l^ H{* 
«£Lfc.t-e5 , £ft||f0>tt&E£|$gt£-0-$ o 



http://www6.ipdl.ncipi.gojp/Toktuitu/tjitemcnt.ipdl 



17/11/14 



4/10 K — is 



[poi6j[4] m^m^om^mmmm^o^ti^^co^m^m^^tzibiz. mvm 
MLtzMinTm^. pcr zutmmmmmmiz&immmm&wmL. ^mnm^^-^ 

3"4rV& [Sanger. F, Science, 214,1205-1210 (1981)]^|;: t fcyfT9C£*<-e£'5 0 

[001 7][5] m±mi®^<D&te*mAt$&xf&&±mT'mzKtzUDP-7j\,zi->\ 3^*wk 

l^®-e**iS^a)^^-DNA<l:Lrii.'l5IJil(i^^5KpUC18/pUC19.pKK223-3 p 
GEX-2T. pGEX-3X, pRIT2 (Pharmacia tt©) ;pGEMEX-1 „ pGEMEX-2(Promega *± 
»^-PMAL-c, pMAL-p(New England Biolabs *t§j). pET1 5b(Novagen UM) %r&mi*&Z 

[001 9]^g|^»DNA$^±$fflfla$^a|Eg|-rS(Cf*. Hanahan j& ["Molecular Cloning. A 
Laboratory Manual , 2nd Ed., Cold Spring Harbor Laboratory Press, New York (1989)], Chung £> 
(Oysm [Proc. Natl. Acad. Sci., U.S.A., 86. 2172 (1989)] mZmi^T'fT^ttfX'ZZ,, _hfE0><J:5 

[oo2o]^Mm^ps®tl<D^!fe^^^±^^fflflaiLTfflt^^^ate^«:*^s^*i&ifel± « 
»*L<ii3o^4o°c^c a*i ~i oml «*L<i*2~5*n-c 

r * IS^ata, ^;uiitig, sds-page, «tt£«si»tt % -r^S&^nv 

[0024] 

0.0025% N -^P^l/lf ;UP-»K^-K'J^A. 0.5 mM 2 -^U:&3f KX*y-;U 4M 
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ttBL UCIJtJRlZ^yfll ML. %}5.5 me O)mM±RNAZmtzo #lCC;h,£Oligo(dT)-Latex£m\ 
BEftJ(7)¥J£CII®IS^Vol.7. No.17, 2065-2068 (1989)]|Zj:y % 7K«JA(7KUA+)^il^i^JSlC 

[0025](2) .MU&mm&mT&ttm&HDmiKtt-V iSfr&^jSJfcS'RACE SYSTEM (GIBCO 
BRLttS!) £ffll*TfTO*:„ mRNAj§^130 „l(10„g mRNA) (C10„M (Dadapter primer (GIBCO 
BRL jgjfc 10 „l £An*.. 65°C10#ffl<f>*zL'<-bU 7K±lZ2 #IHtt«Lfc 0 C*U~10x 
synthesis buffer 20 „l. 10mM dNTP mix 10„l. 0.1 M DTT 20 „l 42°CT?2 flfeW i^J.'*— 

KLTto Sfcl^ Superscript RT 10 „l £ta*42°C-e30flfB , ]J5J££fTO*: o *<D&* fc±lzy-^Z?)l> 

10„l (DRNase H £/n*42 o CTM0#H^>+:i*— r-£fTo/=„ 
[0026](2-2) PCRJ5J£(2-1) CDi£|£¥JSJSjai „l |Z % 1.25unit AmpriTaq DNA Polymerase 
(PERKINELMER CETUSttSf) , 10x PCR buffer (TAKARA*t$8) 5 „l % 10mM dNTP mix 4„l s 10„ 
M universal amplification primeKGIBCO BRLtt£|)1„l „ 20„M (D.M^&l&M&M&JEi&iy^^ "7 
— 2.5..I 1JQz.s ^®7Kl?^»$50„l £U PCR JEffcifctUio 1 )\,-*<('? : z>— PJ480 £ 

ffl^TPCRCPCR^P^A : 94 °C 7#Fb1£1 94 °C IfllflJ— 42, 48, 50X1*55 °C.1 

72 °C. 1 #RU£30-9--f£;i,;72 o C. 7 flfe1£ 1+M^U) $trofr 0 
[0027](2-3) PCRg&O^XSKDNA^O^P— -Xftis— ^>X$¥#r.tfE(DPCRj£!|fc£ 
Invitrogentt£[TA?P— ->^**;/h£ffll\ pCRII K^*— |Z#AU INV „F^[C^7P— 
tTofco ^X>X(Dg£^Eiyi*DNA*>— ^X>XgS473A(PERKIN ELMER ABI ttiSI) £JB 
L^TtioTio DNAv— ^>X(Dil«f [iDNASIS(HjtV7hX>i;-7'U>yttS!!)i:SeqEd 
((PERKIN ELMER ABlttSS) OiV7h1?fTcfc„ 

[0028]^>— ^">X«#fCD$gm^f>*vfcDNAiB5IJI*. TS/gSK^JClgJIRU 01 lZ-m-f,M& 

Matfc^CDiB^JiLfeo 288 m<D<7Q— >Cl-Dl\TDNAlB$>J<Z>— Sg£*>— ^l/^flWrLf-ISJII. 

53ra<D„^$E&fmiIfc^ie^J£#0<fc*iB^ 

*Uyi2«l=$Hi7?#fco 

[0029](3) ,,«l&*£lf^:te^<&^IR&ate^ii6<&$#r(3-1) 5' RACE PCRffl^l'^— Oft 

M(.2)xn*frtz\2m<Dm&&fc*<Dzm<Dmmfr^7.Y>v?z\\:^ 

K>$^t?30bp<7)fflffiiBflJ^PCR^'l'-7— ^Lfeo PCR^-f "7— \Z*lfc? Z>mM<D . T 
CT3SE(D30bp(DtiMiB5iJ^$E¥^^^— tLfco 

[0030](3-2) cDNAo - fiJt5'RACE SYSTEM (GIBCO BRL*±£f) ^ffll>T i TTofc 0 mRNA?g^14„l 
(1„g ) 132.5 „M <D®M&7^'C?— 1„l 70 o C10^Fb1-T>4tJ.'<— hU tK±(C1 # 

fajficaufco -_*U~10x synthesis buffer 2.5„l, 10mM dNTP mix 1„l, 0.1 M DTT 2.5 „l % 25mM 
MgCI 2 3„l % mm^mm Superscript RT 1 „l £jjQ*.. 50 o C"C30^Fh1. $cl^T70°C-C15$H'>4rzL 

<<-hLtz a *<D&. 1 „l 0>RNase H £ta;L55 o CT?10#[!SH>*i^— bLtz 0 "ofiEL/rcDNAIi 
5'RACE SYSTEM (GIBCO BRL *±$¥) SI#(D*-hU^*^A^fflLx, }£tt(D:?Ph=>— ;HC«fey 

[0031 ](3-3) HIRf§Btefim£^fcDNA»rtf<Digi|'§(3-2) T^7tcDNA(CT>*— DNA 
(CLONTECHttiSf) £T4 Ligase ^mi^X^lZ^lJ^^tzo 7>*-DNA£*g^£-t>-f- 
cDNA£GENE Amp PCR System9600 (PERKIN ELMER*±§g) \Z&*) % T^lj—Zf^'f?— 
(CLONTECH ttSSI) „ (3-1) T*WLftLtzPCRZ?^<<V—&m^TPCR(PCRZfn7?l±: 94 °C, 45 
f£im-55~65 0 C I 45®m-* 72 °C, 2 #H£35"«M$ 7U) Zft-otz, 

[0032](3-4) 5' RACE PCRg^vD^XSKDNA^CD^P— —>?tis— ^>X8¥#r±gBa> 

*MM*l(=oLxT* (2-3) tmmz0n—-^?&fi-3tz o v-^7x>xii. (2-3) £l^*iS:gB£ 
ffll^-OrlV 12<SMitfeT<DSIR^^^JgE(Z)^SiB9iJ$*^L/i:„ 

C0033](4) ^ffiit<E^-0)iffl|Rf|i|{DNABr>TC0mSt(4-1) PCR y^-C7-Oftmi^ik^=¥- 
<7>75y B $S5^i<DN^<D2~9Sg(DT5y H t^Sl^^^24^S(*fel*23^S)(7)5'4ffi 
(-K^-ic^^^oOftiJIS^^iSliB^Ji:. $f>lC^-(05' 4aBlCGCG(7)3^S$f* l+tz&m 
^^my=y^-tLtz 0 tt-Jjto-J^V-its £*jtitfc^-(B3' ^HiR^<D=HMiB51Jlcfc 
I vc. ±IS<7)^^v-<tIiffiM^ji$^I«L^^iB5iJ$W-r'524^S(*/tli23^) 0>5' 4aS 

[0034](4-2) RT-PCR IZ^&^ljtiHE^-ORF $|iSSDNAB?r>T(Dtt§5{2.5mM dNTP mix 1.6..I , 20 
„M PCR ffiy=?'C?-&2.0 „\ $;1^L, mm^VU&^0„\ tLs Ampli Wax PCR Gems 100 
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(PERKIN ELMERttSI) ^fla*.. "9— PJ9600(PERKIN ELMER -C80°C. 10# 

^t>J-25°C» 5 #-f>^j.<<— hLfco Cftd. 10 x UlTma buffeKPERKIN ELMER UM) 1 0„ I % 
25mM MgCI 2 6„l % UlTma DNA Polymerase (PERKIN ELMER*±$g) 1 „l % (2-1)t?f|=§S|Lf::j£3£2? 

M&jgjfcl „l . MS7K72„I ft]*.. V— 1)^49=7— PJ9600(PERKIN ELMER UM) fcffllV PC 
RCPCR^P^A: 96°C. 1 &|H£ 1+H^U;95 °C. 1 flfif)-55 0 C. 1 flflB- 72 °C. 1 #M$35 

■9-^^;k72 °c,7 ftm&A £*Tofc„ 

1% Seakem GTG Agarose (FCMtt«) T-«m&l&L. &te£*lf::DNA/<>K£^|::ftlSls]l|R 

[oo36](5> *mm§tm&&mwzm wit^tox^'j— ^>y(s-D ^rase^-oRF awo 

*S^<7^-pET-15b ^<D*l^a*±Erffc»L*:£ffiit^y-ORF $MJge<Z>DNA»r>T£. 
Ligation Kit (TAKARAttSD pET1 5b|Z*g^&J*K *JHMJM109 fcfC^P — 

-^<fLtz 0 m?1-&X.&<DV&mt. DNAv— ^7>XlZctUfTo/-- 0 

[0037](5-2) «*Klfi : P*«K^5r-(D^>/^Jl36iR«±*»*BL21(DE3) fc^(D#A-t 
ET?f*«Lfc«a ite^*«^^5KDNA*J|t«L, XJHSBL21 (DE3)ttlZ»mEaU,fc. 
[0038](5-3) ^^Jgli^fflrCcfc^aWite^CDX^'J— =>y»IHE*Lfc*MW£LBJ* 
ifeT?O.D.=0.6^T*37 o C-e« < !:ai$^.IPTG (^V^Pt 0 ;U^-„-**^>K. ftaft1mM)£ft] 

37°Ct?$P,jC3 l»|HHRi3**Lfco J£®&. [50mM Pipes-K 

(pH7.0)] 1ml IzSSigL. 20% Triton X-100 5„l % 10mg/ml Lysozyme 1„l $iOx.T30°Ct?15^r B 1tt 

mLtz&. ai«(-8o°c) % n««3 My£Lfc. tSi*Tiewfc&3i£HjB»j&«2ii!m=«fc<&£T*fT 

l\ ^7-r^PfS'Ott|-C15000rpm, 15#, 4 °CT?SSii>L> ±*a>W»ttH^*1»fc. 
[0039]|tivc« ^14M#£J!&£73^A<!:LTHi-Trap desalting (:7T;U"7*>T*t$Sl) £JHl\ 
3^7— [50mM Pipes-K (pH7.0), 2% Triton X-100, 0.2mM DTT, 1mM PMSF. 50 „g/ml leupeptin. 
0.54TIU aprotinin] 20ml £*7A0)jifr&S£LT5ml/min.T?3fcL, tttl*TttlB&$1ml gftfCilZ 
iotJiiiLfc. £P>lz3ml <D/<y77— £SKU 800 „l fo^SL, 2 #B(0fjiEaj®#£$g14& 

[0040]±E<&Jja££^o*=RT;g'|4®#40„l |Z % 925 kBq/„l <Z>[ 14 C]-UDPG 5„l % SSfe^^g 
flfc [Del(Delphinidin), Del-3G(Delphinidin 3-O-glucoside). Cya(Cyanidin), Cya-3G(Cyanidin 3-0- 
glucosicle)$#4;gfi|U b ::5mM«|fc« Sg-feUifcLC&a^hP— ;HC(*5mM £&] 5 „l £2JD;i. 
30°C-C30flf,SH>*a./<— hU <7PP*;UA:5% tg^/^^/— ;U=2:1£50„I £AnjLT7KJl£# 

[0041]7K^^3»*a*7A-„Bondapak C18 £m^cHPLCT?#gftL, 280nm (D(ft3feJK£l==*— 
Lfco *6t77^>al/M- T?30»ra^O#fl*Lfc^>:^UIC&t*i/:^Lx— $2.5ml £Jn*. 
*(*S/>*U— $/3>*»>>*— LS6000TA(K^v>aa») T?«-»®<0«r^$;H^Lf=o -f> 

t*mLtza>*> % &tt&m : ?-&tt<7n-^<Dm&&7£&&m'<tztz:*> s mtm&*<05*> 

<&-0(Z>?P->T*4a<&SSt^<D5|g$K&J5J6j!><B^^ 

C0042](6) cDNA ^-f^'J— j&xfc© g #JjHK^-cDNAtf>iii$||(6-1) >)^*?1£&cDNA(Dft&U 
#fc£*mRNAIi. 'J>K«t7^#cfcyQuick Pep (:77;i^v7*±£J|)£ffll>m£!!Lfro cDNA^figf* 
mRNA£l „g Superscript Plasmid System for cDNA Synthesis (BRL*±SS{) "CfTof- 0 

[0043](6-2) cDNA ^-f J?*) — 0>fES±fE-efEiJLf::cDNA£, 1% SeaKem GTG Agarose 
(FMCttM) 1?*ftS!c»L, 151.3 -2.5kbp(7)g5F<Dlil^^il!l>f;U*NP,[5lJjRL. SUPREC-01 
(TAKARA &£) tr^SlLfco CCDDNA ^Ligation Express (CLONTECH^tSI) Tf^XSK 
pSPORTIIC^^f— ->3>L. ElectroMAX DH10BP>tf-r->Mr;KGIBCO BRL*±£D ICGene 
Pulser (Bio RadttS!) £fflLvC»M61ftLfc 0 

[0044](6-3) SMjKe^cDNACDX^'J— ->^GENETRAPER cDNA Positive Selection 
System (GIBCO BRLttfil) £ffiL>Tf7ofc 0 *#b*lfccDNA<!7P— DNAv — •7">X(C 

*ytrofc. ^P— ■7"(i5'-ATGAAGAAAGCAGAGTTGGTTATCA-3' ttS^7^f T— 1*5'- 
CATTTCCAGGGATTAGCCATGTTGG-3' OEWtiO £ j£DNA£/Bl*f- 0 
[0045](6-4) ^Mata^cDNA<DE5IJ^±ET^P,*ty---7P— >[i-gp^0)DNAE9IJ^^ 
*U B WJte^©E5«l=-a«^p->T?fc-5zt*ttBLfc±» ±££E$U£*;£Lf::(E 
*J##1 )o *f=C*tJ:y^»$*L«T5yilE5iJ*E5iJ*^2l=*-r o 
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[0046] 

ffi9US# : 1 mm<D&iS : 473W&m<DM : 75/&M*PS;- : E$&ttie?IJ<&a3I : ^^KBB5>JMet 
Lys Lys Ala Glu Leu Val He He Pro Phe Pro Gly He Ser His 5 10 15 Leu Gly Ser Thr Val Glu Leu 
Ala Lys Leu Leu Ala Glu Arg Asn Glu 20 25 30 His Leu Ser He Ser Val He lie He Lys Phe Pro Asn 
Asp Thr Lys 35 40 45 Val Ser Asn Leu Leu Lys Ser Leu Ser Thr Ala Ser Arg He Lys Val 50 55 
60 He Glu Leu Lys Gin Glu Thr He Ser He Glu Thr Gly Pro Leu Phe 65 70 75 80 He Gin Lys Phe 
He Glu Ser His Lys Ala Gin Val Arg Asp Phe Leu 85 90 95 Ala Gly Val Ser Ala Cys Glu Ser Val 
Glu Leu Ser Gly Val Val He 100 105 1 10 Asp Met Phe Cys Thr Ser Met He Asp Val Ala Asn Glu 
Phe Glu Val 1 15 120 125 Pro Ser Tyr Val Phe Phe Thr Ser Ser Ala Ala Met Leu Gly Leu Trp 130 
135 140 Phe His Phe Gin Ser Leu Arg Asp Asn Phe Gly Lys Tyr Val Asp He 145 150 155 160 Lys 
Asp Ser Glu Thr Val Leu Ser He Pro Ala Phe Gin Asn Leu Val 165 170 175 Pro Tyr Gly Val Leu 
Pro Met Phe He Phe Asn Thr Glu Asp Gly Cys 180 185 190 Asp Ala Ser Leu Asp lie Gly Lys Arg 
Phe Arg Glu Thr Lys Gly He 195 200 205 He He Asn Thr Phe Leu Glu Leu Glu Ser His Ala lie Glu 
Ser Leu 210 215 220 Ser Thr Asp Glu Thr He Pro Pro Val Tyr Thr Val Gly Pro lie Leu 225 230 
235 240 Gly Pro Lys Gly Ser Ser He Glu Ser Leu Glu Thr Glu Lys He Leu 245 250 255 Lys Trp 
Leu Asp Met Gin Pro Glu Lys Ser Val Val Phe Leu Cys Phe 260 265 270 Gly Ser Leu Gly His 
Phe Gly Glu Ala Gin Val Lys Glu He Ala Tyr 275 280 285 Ala Leu Glu Gly Ser Gly His Arg Phe 
Leu Trp Ser Leu Arg Lys Pro 290 295 300 Pro Pro Leu Gly Lys Phe Glu Gly Pro Gly Glu Tyr Glu 
Asn Leu Glu 305 310 315 320 Glu Val Leu Pro Glu Gly Phe Leu Glu Arg Thr Ala Asn Thr Gly Met 
325 330 335 Val He Gly Trp Ala Pro Gin Thr Ala Val Leu Ser His Ser Ala Val 340 345 350 Gly Gly 
Phe Val Ser His Cys Gly Trp Asn Ser Thr Leu Glu Ser He 355 360 365 Trp Phe Gly Val Pro Val 
Ala Thr Trp Pro Leu Phe Ala Glu Gin Gin 370 375 380 Met Asn Ala Phe Glu Leu Val Lys Glu Leu 
Gly Leu Ala Val Glu Val 385 390 395 400 Lys Met Asp Tyr Lys Lys Asp Tyr Lys Asn Pro Asp Ala 
Asp Glu He 405 410 415 Val Arg Ala Asp Val He Glu Glu Lys He Lys He Leu Met Asp Pro 420 425 
430 Glu Asn Gly He Arg Lys Lys Val Lys Glu Met Lys Glu Lys Ser Arg 435 440 445 Leu Ala Val 
Glu Glu Gly Gly Ser Ser Ser Ala Ser Leu Lys Asp Phe 450 455 465 He Asn Asp Val He Lys Arg 
Leu Pro 470 [0047]iB?IJ#-^: 2%&m<D&2: 1 597K$>Ja>l! :&®SS8tf>gt: -*0KtKp^ — 

um&m&KDmm-.cDNA to mRmmm. ^* ■. , )>^mf&<z>mm:it#mm<Dft®iftm&m 

■TIB# : CDS#^i4S : 39.. 1 460$#$t£^Lf::3r & : EAAGAAAGACA AAAAATTGAG 
CAAAAAGAAG GGGAAAAAAT GAAGAAAGCA GAGTTGGTTA 60TCATCCCATT 
TCCAGGGATT AGCCATCTTG GTTCAACAGT TGAATTAGCT AAGCTTCTTG 
1 20CAGAGAGAAA TGAACATCTC TCCATTTCAG TCATCATCAT CAAGTTCCCA 
AATGATACAA 1 80AGGTTTCCAA CCTCTTAAAA TCCCTATCCA CAGCTTCACG 
GATAAAGGTC ATTGAGCTTA 240AACAAGAAAC CATTTCAATT GAAACCGGCC 
CACTTTTTAT ACAAAAATTC ATCGAATCCC 300ATAAGGCCCA GGTGAGAGAT 
TTTCTTGCTG GAGTTTCTGC TTGTGAATCT GTTGAACTCT 360CCGGGGTTGT 
GATAGATATG TTCTGTACCT CCATGATTGA TGTTGCCAAT GAGTTTGAGG 
420TTCCAAGCTA TGTGTTTTTC ACATCTAGTG CTGCAATGCT TGGTCTTTGG 
TTCCATTTTC 480AAAGC CTTAG GGACAATTTC GGTAAATATG TAGATATTAA 
AGATTCTGAG ACTGTCTTAA 540GCATCCCTGC TTTCCAAAAT CTTGTTCCTT 
ATGGAGTATT GCCTATGTTT ATATTCAATA 600CGGAAGATGG ATGTGATGCA 
TCTTTAGATA TAGGTAAAAG ATTTAGGGAG ACAAAAGGGA 660TCATAATCAA 
TACATTTCTT GAGCTTGAAT CCCATGCTAT TGAATCTTTG TCCACAGATG 
720AAACCATCCC ACCGGTTTAC ACTGTAGGGC CAATATTGGG ACCAAAAGGC 
AGCAGTATCG 780AAAGCCTGGA AACCGAGAAG ATTTTGAAAT GGCTTGATAT 
GCAGCCTGAG AAGTCTGTAG 840TTTTCCTTTG TTTTGGTAGC CTTGGTCATT 
TTGGTGAGGC CCAAGTGAAG GAAATCGCAT 900ATGCACTAGA GGGTAGTGGC 
CATAGATTCT TGTGGTCATT AAGAAAGCCA CCACCTTTAG 960GGAAATTTGA 
AGGCCCTGGT GAGTATGAGA ACTTGGAAGA GGTCCTCCCA GAAGGGTTTT 
1 020TAGAACGCAC AGCTAACACC GGAATGGTGA TTGGATGGGC CCCACAGACG 
GCCGTGTTGT 1 080CTCACTCAGC TGTGGGAGGT TTCGTGTCGC ATTGTGGATG 
GAATTCAACA CTGGAAAGCA 1 1 40TTTGGTTTGG TGTCCCAGTG GCAACCTGGC 
CTCTGTTTGC TGAGCAGCAG ATGAATGCAT 1 200TTGAATTGGT GAAGGAATTG 
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GGCTTGGCTG TGGAGGTTAA GATGGATTAT AAAAAAGATT 1 260ACAAGAATCC 
TGACGCGGAC GAAATAGTGA GAGCTGATGT TATAGAAGAG AAAATCAAGA 
1 320TATTGATGGA TCCTGAAAAT GGAATCAGAA AGAAAGTGAA GGAAATGAAA 
GAAAAGAGCA 1 380GGCTGGCTGT TGAGGAAGGA GGATCATCTT CTGCGTCCCT 
CAAAGATTTT ATTAATGATG 1 440TGATCAAAAG ACTTCCATGA TTTAGCTCTT 
CCAAATTGGT TCAATAGATT TTATGGGCAA 1 500AACTGTTAAG TTGCTCTTTG 
CATTAGAGCA AATGCTCTGA TTTAATGTAA GTTTTTATTT 1 560TTATTTTTTA 
TTTATCTGAA ATTAAGTTTA CAAAAAA 1597[0048] 



im2m&&mm7%&<J>m#>k>tltz-\<7U— >0>Sft»J [A. Del(Delphinidin). B. Del-3G 
(Delphinidin 3-O-glucoside), C. Cya(Cyanidin), D. Cya-3G(Cyanidin 3-0-glucoside)]0[)JSC5:^^ 
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St B : SYSTEM COLD y 9 * >*±«D 
^7 A; jiBondapak C18 3.0 x 300mm (Waters) 
3I& : l.Sml/nin 
ftlfttt A : 4.5**B* 
B : T* h~ 
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20 B. CONC 
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50 


24 B. CONC 
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35 B. CONC 
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